To systematically investigate the influence of the positional isomeric effect on the structures of polymer complexes, we prepared two new polymers containing the two positional isomers ethyl 5-methyl-1-(pyridin-3-yl)-1H-1,2,3-triazole-3-carboxylate (L1) and ethyl-5-methyl-1-(pyridin-3-yl)-1H-1,2,3-triazole-4-carboxylate (L2), as well as Cd(II) ions. The structures of the metal-organic frameworks were determined by a single crystal XRD analysis. The compound [Cd(L1) 2 ·4H 2 O] (1), is a hydrogen bond-induced coordination polymer, whereas the compound [Cd(L2) 4 ·5H 2 O] n (2) is a three-dimensional (3-D) coordination polymer. Their structures and properties are tuned by the variable N-donor positions of the ligand isomers. This work indicates that the isomeric effect of the ligand isomers plays an important role in the construction of the Cd(II) complexes. In addition, the thermal and luminescent properties are reported in detail.
Introduction
The self-assembly of coordination polymers and metal-organic frameworks (MOFs) [1] [2] [3] has been attracting great attention in the past decade, mainly because of their great potential as functional materials for diverse technological applications [4] [5] [6] [7] [8] . In particular, the luminescent properties of this type of material, as well as the possibility of fine-tuning the characteristics of their emission by carefully selecting both the metal and the organic ligands, have been a topic of special relevance in this field [9] [10] [11] [12] [13] .
In this sense, the well-studied luminescent properties [14] [15] [16] [17] [18] of d 10 cations, such as Cu(I), Ag(I), and Au(I), as well as their versatility in the construction of complex coordination networks with different types of organic ligands have been the object of interest.
From a structural point of view, the two principal themes in this field have been the synthesis of compounds that have either discrete molecular architectures with polyhedral or polygonal shapes
The diffraction data for compound 1 were collected on an automated D8 Venture Bruker diffractometer (Bruker Co.; Billerica, MA, United States) equipped with a two-dimensional CMOS detector (graphite monochromator, λ(MoKα) = 0.71073 Å, ω-scans). For compound 2, λ(CuKα) = 1.5418 Å radiation (ω-scans) was used. Integration, absorption, correction, and determination of unit cell parameters were performed using the APEX3 program package [29] . The structures were solved by a dual space algorithm (SHELXT [30] ) and refined by the full-matrix least squares technique (SHELXL [31] ) in the anisotropic approximation (except hydrogen atoms). The final formula of compound 2 was calculated from the data of the PLATON/SQUEEZE procedure [32] (196ē in 699 Å 3 , equivalent to around 10 disordered ethanol molecules). Additional crystallographic details are available in the CIF files. ORTEP views were drawn using OLEX 2 software (version 1.12, Olexsys Ltd., Durham University, Durham, UK) [33] . The crystallographic data and details of the structure refinements are summarized in Table 1 . CCDC 1515697 (L1H), 1515698 (L2H), 1866538 (1) , and 1866353 (2) contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from the Cambridge Crystallographic Data Center at http: //www.ccdc.cam.ac.uk/data_request/cif. The organic ligands ethyl 5-methyl-1-(pyridin-3-yl)-1H-1,2,3-triazole-3-carboxylate (L1) and ethyl 5-methyl-1-(pyridin-3-yl)-1H-1,2,3-triazole-4-carboxylate (L2) were prepared according to standard methods reported in the literature [34] , generating the precursor ester compounds. The esters were saponified with a solution of NaOH in order to generate the corresponding carboxylate sodium salts-compounds L1 and L2, respectively. (2) A solution of L2 (10 mg, 0.0442 mmol) in H 2 O (5 mL) was added a solution of Cd(NO 3 ) 2 ·4H 2 O (6.28 mg, 0.0221 mmol) in ethanol (5 mL). The mixture was homogenized in an ultrasonic bath at 60 • C for 40 min, and then placed in a Teflon-lined stainless steel vessel, heated to 120 • C for three days, and cooled to room temperature over 24 h. Colorless needle crystals of compound 2 were obtained. The yield was 0.0063 g (60%).
L1:

Results
Syntheses of L1 and L2
The syntheses of both compounds were carried out according to the literature [34, 35] , using [3 + 2] dipolar cycloaddition between n-pyridyl azide (n = 3 or 4) and a 1,3-dicarbonyl compound such as ethyl acetoacetate (see Scheme 1) . In general, the yields of the ester precursors are in the range of 35-70% and the yields of the sodium carboxylate salts L1 and L2 are quantitative.
The obtained compounds were hygroscopic, and consequently had to be stored in a dry box or under an in inert gas atmosphere. On the other hand, the ligand L1 and L2 are stable under atmospheric conditions. Both are white powders that are soluble in water and other protonic solvents, such ethanol or hot methanol. 
Synthesis of Tetraaqua-bis(
A solution of L1 (10 mg, 0.0442 mmol) in H2O (5 mL) was added to a solution of Cd(NO3)24H2O (6.28 mg, 0.0221 mmol) in n-butanol (5 mL). The resulting clear solution was kept at room temperature for 30 days until the crystals formed. The colorless crystals of compound 1 were filtered, washed with dimethylformamide (DMF), and dried in air. The yield was 0.0084 g (70%).
Synthesis of Catena
A solution of L2 (10 mg, 0.0442 mmol) in H2O (5 mL) was added a solution of Cd(NO3)24H2O (6.28 mg, 0.0221 mmol) in ethanol (5 mL). The mixture was homogenized in an ultrasonic bath at 60 °C for 40 min, and then placed in a Teflon-lined stainless steel vessel, heated to 120 °C for three days, and cooled to room temperature over 24 h. Colorless needle crystals of compound 2 were obtained. The yield was 0.0063 g (60%).
Results
Syntheses of L1 and L2
The obtained compounds were hygroscopic, and consequently had to be stored in a dry box or under an in inert gas atmosphere. On the other hand, the ligand L1 and L2 are stable under atmospheric conditions. Both are white powders that are soluble in water and other protonic solvents, such ethanol or hot methanol. Finally, suitable single crystals for XRD analysis were isolated. The crystal structure data reveal that both compounds crystallize in their protonic forms (see Section 3.2) Scheme 1. General synthetic route of ligand L1 and L2.
Finally, suitable single crystals for XRD analysis were isolated. The crystal structure data reveal that both compounds crystallize in their protonic forms (see Section 3.2)
Syntheses of 1 and 2
The Cd(II) compounds were obtained using immiscible liquid for ion diffusion, generating single crystals in the interphase. In the case of [Cd(L1) 2 ·4H 2 O] (1), the single crystals were manually isolated out of the reaction mixture of Cd(NO 3 ) 2 ·4H 2 O and L1 in a mixture of 1:1 H 2 O and n-butanol. In the same way, the synthesis of [C 18 H 14 CdN 8 O 4 ] n compound 2, gave rise to suitable crystals from the reaction mixture of Cd(NO 3 ) 2 ·4H 2 O and L2 in a mixture of 1:1 H 2 O/ethanol. The stoichiometric ratio between Cd(II) salt and L1 or L2 was 1:2, respectively (see Section 2.3 for more details). Both compounds generated clear colorless single crystals for XRD analyses. In particular, for compound 2, it was synthesized via solvothermal methods. According to the structural nature of these ligands, compound 1 generated a discrete coordination compound. Meanwhile, compound 2 generated a coordination polymer's 3D architecture (see Scheme 2 and Section 3.3 for more details.).
the reaction mixture of Cd(NO3)2·4H2O and L2 in a mixture of 1:1 H2O/ethanol. The stoichiometric ratio between Cd(II) salt and L1 or L2 was 1:2, respectively (see Section 2.3 for more details). Both compounds generated clear colorless single crystals for XRD analyses. In particular, for compound 2, it was synthesized via solvothermal methods. According to the structural nature of these ligands, compound 1 generated a discrete coordination compound. Meanwhile, compound 2 generated a coordination polymer's 3D architecture (see Scheme 2 and Section 3.3 for more details.). 
Crystallographic Studies
The crystal structures and chemical compositions of all compounds were established by the single-crystal X-ray diffraction method. The molecular structures of L1 and L2 show their protonated forms L1H and L2H (see Figure 1 ), corresponding to their respective carboxylic acids. L1H crystallizes in the orthorhombic system with space group Pna21, and L2H crystallizes in a monoclinic system with space group Cc, both compounds with four molecular entities per unit cell with noncentrosymmetric settings. All the distances and angles are normal. The bond lengths between single and double bonds are typical for these types of compounds [36] . It can observed that there is a loss of coplanarity between the respective heterocycles (n-pyridyl and 1,4-disubstituted-1,2,3-1H-triazole moieties), where the torsion angle between their heterocycles is lower in L2H than in L1H with 36.8(5) and 39.1(8)°, respectively, following the same tendency in similar compounds previously reported with the same moieties [34, 37] . 
The crystal structures and chemical compositions of all compounds were established by the single-crystal X-ray diffraction method. The molecular structures of L1 and L2 show their protonated forms L1H and L2H (see Figure 1 ), corresponding to their respective carboxylic acids. L1H crystallizes in the orthorhombic system with space group Pna2 1 , and L2H crystallizes in a monoclinic system with space group Cc, both compounds with four molecular entities per unit cell with non-centrosymmetric settings. All the distances and angles are normal. The bond lengths between single and double bonds are typical for these types of compounds [36] . It can observed that there is a loss of coplanarity between the respective heterocycles (n-pyridyl and 1,4-disubstituted-1,2,3-1H-triazole moieties), where the torsion angle between their heterocycles is lower in L2H than in L1H with 36.8(5) and 39.1 (8) • , respectively, following the same tendency in similar compounds previously reported with the same moieties [34, 37] .
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The crystal structures of both compounds show hydrogen bonding interactions generated with -O(2)-H(2)···N(1), generating slabs along the (101) plane with graph set (9) in the crystal packing (see Figure 2 ). This situation has been reported before in compounds with similar features [37, 38] . ORTEP plot for compounds L1H (left) and L2H (right). Hydrogen atoms were omitted for clarity's sake. Thermal ellipsoids were drawn with 30% of probability.
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The crystal structures of both compounds show hydrogen bonding interactions generated with -O(2)-H(2)···N(1), generating slabs along the (101) plane with graph set (9) in the crystal packing (see Figure 2) . This situation has been reported before in compounds with similar features [37, 38] . In compound 1, the asymmetric unit contains a Cd(II) cation, two water molecules, and two molecules of L1. The Cd(II) ion lies on an inversion center and is hexacoordinate with a [N2O4] coordination sphere (four water molecules and two N donor atoms from the pyridyl moiety of L1) in a distorted octahedral geometry (see Figure 3) . The bond lengths and angles around the Cd(II) ion are in the range of 2.280 (3) (14)°, respectively. These bond lengths and angles are similar to the reported values of related Cd(II) complexes containing carboxylate and pyridyl fragments [39, 40] . Compound 1 exhibits parallel packing, generating a slab along the (101) plane (see Figure 4) . Moreover, an induced hydrogen bond framework in the whole cell generates a spiral shape, due to the 21-screw axis and perpendicular glide plane. The hydrogen bonding interactions along the slab are located between water molecules in the equatorial positions of the coordination core and carboxylate fragments, specifically the O(3) and O(4) atoms.
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The coordinated water molecules and the carboxylate groups are involved in the formation of a two-dimensional hydrogen-bonded network, which consolidates the crystal packing (see Figure 4) . Figure 2) . This situation has been reported before in compounds with similar features [37, 38] . In compound 1, the asymmetric unit contains a Cd(II) cation, two water molecules, and two molecules of L1. The Cd(II) ion lies on an inversion center and is hexacoordinate with a [N2O4] coordination sphere (four water molecules and two N donor atoms from the pyridyl moiety of L1) in a distorted octahedral geometry (see Figure 3) . The bond lengths and angles around the Cd(II) ion are in the range of 2.280 (3) (14)°, respectively. These bond lengths and angles are similar to the reported values of related Cd(II) complexes containing carboxylate and pyridyl fragments [39, 40] . Compound 1 exhibits parallel packing, generating a slab along the (101) plane (see Figure 4) . Moreover, an induced hydrogen bond framework in the whole cell generates a spiral shape, due to the 21-screw axis and perpendicular glide plane. The hydrogen bonding interactions along the slab are located between water molecules in the equatorial positions of the coordination core and carboxylate fragments, specifically the O(3) and O(4) atoms.
The coordinated water molecules and the carboxylate groups are involved in the formation of a two-dimensional hydrogen-bonded network, which consolidates the crystal packing (see Figure 4) . The crystal structure and chemical composition of compound 2 were established by the singlecrystal X-ray diffraction method. The asymmetric unit of compound 2 contains a Cd(II) cation, the coordination environment of which consists of two N atoms of the pyridine, as well as triazole fragments and one O atom of the carboxylate group from two ethyl 5-methyl-1-(pyridin-4-yl)-1H-1,2,3-triazole-3-carboxylate ligands L2 ( Figure 5 ). In the symmetry-unique part of the molecule, the pyridine and chelate ring (N4/C6/C9/O2/Cd1) form a dihedral angle of 89.5(3).
The Cd(II) ion is coordinated in a slightly distorted octahedral geometry by four N atoms and two O atoms from the ethyl 5-methyl-1-(pyridin-4-yl)-1H-1,2,3-triazole-3-carboxylate ligands, ( Figure  6 (11) • , respectively. The Cd-O (carboxylate) and Cd-N bond parameters are in agreement with related Cd(II) complexes containing carboxylate and pyridyl fragments [39, 40] . The mean plane defined by pyridine rings (N1/C1/C2/C3/C4/C5 and N5/C10/C11/C12/C13/C14 for plane 1 and plane 2, respectively) makes an angle of 123.81 (14) • , and the chelate mean plane defined by Cd1/N8/C15/C18/O3 and Cd1/N4/C6/C9/O2 (plane 3 and plane 4, respectively) makes an angle of 89.00(10) • . The main structural comparison between compounds 1 and 2 shows the isomeric positional effect in the ligand, because the ligands of compound 1 generate discrete molecular systems, while its positional isomer ligand 2, generates 3D metal-organic frameworks (see Figure 7) .
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(a) The main structural comparison between compounds 1 and 2 shows the isomeric positional effect in the ligand, because the ligands of compound 1 generate discrete molecular systems, while its positional isomer ligand 2, generates 3D metal-organic frameworks (see Figure 7) . The main structural comparison between compounds 1 and 2 shows the isomeric positional effect in the ligand, because the ligands of compound 1 generate discrete molecular systems, while its positional isomer ligand 2, generates 3D metal-organic frameworks (see Figure 7) .
(a) Another structural consequence of the isomeric effect is the generation of voids within the MOF material, which have a rhombohedral shape with a volume of 1337 Å 3 . These voids make this MOF a good candidate as a storage material or luminescent sensor, due to the ability to catch small molecules within in the voids (see Figure 8 ). 
Thermal Stability Studies
The TGA of both compounds were recorded with a heating rate of β = 10 °C·min −1 under a dynamic nitrogen atmosphere in the temperature interval of 20-1000 °C. All curves are shifted to a higher temperature at constant heating rate. The TG curves show a five-step weight loss until total decomposition. Compound 1 shows a decomposition starting at ca. 60 °C, with total decomposition over 600 °C. The first step corresponds to around two H2O molecules, due to moisture present in the sample (~6%). In the second step at ~150°C, the weight loss of water ligand molecule was ~3%. Over 300 °C, the decarboxylation from the ligand was founded (~8%). The two following steps correspond to progressive decomposition of the compound 1. The TG curve of compound 2 shows a two-step decomposition curve. The first one at 186 °C represents a weight loss of 5% (two water molecules). Another structural consequence of the isomeric effect is the generation of voids within the MOF material, which have a rhombohedral shape with a volume of 1337 Å 3 . These voids make this MOF a good candidate as a storage material or luminescent sensor, due to the ability to catch small molecules within in the voids (see Figure 8 ). Another structural consequence of the isomeric effect is the generation of voids within the MOF material, which have a rhombohedral shape with a volume of 1337 Å 3 . These voids make this MOF a good candidate as a storage material or luminescent sensor, due to the ability to catch small molecules within in the voids (see Figure 8 ). 
The TGA of both compounds were recorded with a heating rate of β = 10 °C·min −1 under a dynamic nitrogen atmosphere in the temperature interval of 20-1000 °C. All curves are shifted to a higher temperature at constant heating rate. The TG curves show a five-step weight loss until total decomposition. Compound 1 shows a decomposition starting at ca. 60 °C, with total decomposition over 600 °C. The first step corresponds to around two H2O molecules, due to moisture present in the sample (~6%). In the second step at ~150°C, the weight loss of water ligand molecule was ~3%. Over 300 °C, the decarboxylation from the ligand was founded (~8%). The two following steps correspond to progressive decomposition of the compound 1. The TG curve of compound 2 shows a two-step decomposition curve. The first one at 186 °C represents a weight loss of 5% (two water molecules). 
The TGA of both compounds were recorded with a heating rate of β = 10 • C·min −1 under a dynamic nitrogen atmosphere in the temperature interval of 20-1000 • C. All curves are shifted to a higher temperature at constant heating rate. The TG curves show a five-step weight loss until total decomposition. Compound 1 shows a decomposition starting at ca. 60 • C, with total decomposition over 600 • C. The first step corresponds to around two H 2 O molecules, due to moisture present in the sample (~6%). In the second step at~150 • C, the weight loss of water ligand molecule was~3%. Over 300 • C, the decarboxylation from the ligand was founded (~8%). The two following steps correspond to progressive decomposition of the compound 1. The TG curve of compound 2 shows a two-step decomposition curve. The first one at 186 • C represents a weight loss of 5% (two water molecules). The second step at ca. 290 • C corresponds to progressive decomposition of the organic ligand. The final compound after total decomposition of product 2 corresponds to cadmium oxide. (Figure 9 ). The second step at ca. 290 °C corresponds to progressive decomposition of the organic ligand. The final compound after total decomposition of product 2 corresponds to cadmium oxide. (Figure 9 ). 
Emission Spectra Measurements
The room temperature, solid-state excitation/emission deconvoluted spectra of each compound are shown in Figure 7 , and their respective values in Table 2 . These crystalline solids have interesting luminescent properties, with slight differences in their spectra (see Figure 10 ). There are no important differences between the spectra of the ligands with respect to the complexes, so it is possible to infer that the metal centers are not contributing to the molecular orbitals involved in the luminescence response.
In general, each compound shows the maximum excitation peaks at approximately 365 nm (see Table 2 ). The blueshift of the complex spectra may be attributed to the chelating or bridging effects of the ligands, due to their isomeric effect over the metal centers. Moreover, the bonding interaction between donor atoms and the Cd(II) center are slightly larger, agreeing with the Cambridge Crystallographic Data Base [41] , which means that the contribution of the Cd(II) ion is negligible, explaining the slight blue-shifted bands, and focusing mainly on π-π* type transitions and the practically negligible metal-ligand charge transfer (MLCT) or ligand-metal charge transfer (LMCT), according to previously reported Cd(II) frameworks [42] The spectra of all the compounds show important differences with respect to their luminescent intensities, which could be a consequence of the planar effect between pyridyl and triazole rings in the solid state. The compound L1 could be less coplanar than compound L2; this difference is reflected in each complex, where the torsion angles between the fragments are 46.8(7)° for L1 and 42.8(5)° for L2. Another plausible explanation for this difference could be due to the difference between the transition dipole moments of both compounds, where compound L2 is higher than L1, as a consequence of a greater coplanar effect in compound L2.
For complexes 1 and 2, the differences in the intensities could be due to the presence of water molecules in the tetraaquo complex 1, because water molecules quench the basal state S0, changing the luminescent absorption energy into vibrational energy released by O-H vibration modes [43] . The amplified luminescent response in the Cd(II) compounds does not correspond to major contribution of the metal centers. Rather, it is a linear response according to the number of ligands that each compound contains. Compound 1 contains two ligand units, while compound 2 has more ligand units due to its polymeric constitution. At this moment, we are working in the computational studies of a series of coordination polymers using DFT methods. In this work, the topological studies are also included. 
In general, each compound shows the maximum excitation peaks at approximately 365 nm (see Table 2 ). The blueshift of the complex spectra may be attributed to the chelating or bridging effects of the ligands, due to their isomeric effect over the metal centers. Moreover, the bonding interaction between donor atoms and the Cd(II) center are slightly larger, agreeing with the Cambridge Crystallographic Data Base [41] , which means that the contribution of the Cd(II) ion is negligible, explaining the slight blue-shifted bands, and focusing mainly on π-π* type transitions and the practically negligible metal-ligand charge transfer (MLCT) or ligand-metal charge transfer (LMCT), according to previously reported Cd(II) frameworks [42] The spectra of all the compounds show important differences with respect to their luminescent intensities, which could be a consequence of the planar effect between pyridyl and triazole rings in the solid state. The compound L1 could be less coplanar than compound L2; this difference is reflected in each complex, where the torsion angles between the fragments are 46.8(7) • for L1 and 42.8(5) • for L2. Another plausible explanation for this difference could be due to the difference between the transition dipole moments of both compounds, where compound L2 is higher than L1, as a consequence of a greater coplanar effect in compound L2.
For complexes 1 and 2, the differences in the intensities could be due to the presence of water molecules in the tetraaquo complex 1, because water molecules quench the basal state S 0 , changing the luminescent absorption energy into vibrational energy released by O-H vibration modes [43] . The amplified luminescent response in the Cd(II) compounds does not correspond to major contribution of the metal centers. Rather, it is a linear response according to the number of ligands that each compound contains. Compound 1 contains two ligand units, while compound 2 has more ligand units due to its polymeric constitution. At this moment, we are working in the computational studies of a series of coordination polymers using DFT methods. In this work, the topological studies are also included. 
Conclusions
We synthesized and characterized new types of Cd(II) complexes prepared via crystallization 2:1 with 5-methyl-1-(pyridin-3-yl)-1H-1,2,3-triazole-3-carboxylate (L1) and ethyl 5-methyl-1-(pyridin-3-yl)-1H-1,2,3-triazole-4-carboxylate (L2). The positional isomeric effect in compounds L1 and L2 gave rise to different types of Cd(II) compounds, a mononuclear discrete complex (1), and a Cd(II) framework, using L2 as a linker between metal centers (2) . Thermal analyses of compounds 1 and 2 reveal that both compounds are stable over 200 °C, being good candidates for the preparation of luminescent materials.
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